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Meat Scrap and Sour Milk 
For Eg·g Production 
H. L KEJVU'STER AND G. W. HERVEY 
Hens cam1o.l produce eggs prof itably on g-ra in alone. The grain 
ration must be supplemented by protein concentrates. Recent investi~ 
gations show that the source of protein also influences egg production. 
T hat is, protein concentrates of animal and vegetable origin differ in 
abi lity to stimulate lay ing. A series of tests have been conducted to 
determine the relative efficiency of animal proteins, represented in 
these experiments by meat scrap and sour milk, and vegetable proteins, 
repr.esented by oil meal, gluten meal and cottonseed meal, in rations 
for egg production. 
MEAT SCRAP AND SOUR MILK 
Feeding tests conducted at the Missouri Agricultural Experiment 
Station have shown that sour milk or meat scrap added to the poultry 
ration materially increases egg production. Results of these tests, 
which were published in Circular 79 o:E this Station, confirmed similar 
results obtained by Graham1 and Phillips2• These tests extended from 
November 1, 1914 to October 31, 1915. /\. second experiment was 
conducted from November 1, 1915 to October 31, 1916. Results of 
these tests together with results from feed ing protein concentrates of 
vegetable origin are presented herewith. 
THE RATION 
About two-thirds of the ration given to each pen consisted of a 
scratch food made by mix ing two parts of corn and one part of wheat. 
The rest of the feed given to each pen was a mash made by mixing 
bran, middlings or shorts and corn meal for the no-meat pen, or the 
pen which received no animal food whatever. The sour milk pen re-
ceived the same mash and all the sour mille the fowls wanted, while 
the meat scrap pen receiv~>r! the same mash with the flddition of meat 
sc rap mixed with the mash. The exact number of pounds fed during 
the year to each of these pens of fowls is indicated in Tables 1 and 2. 
'Grah am, W . R. Report. of poultry husbandman. Thirty-eighth Rept. Ont. Agr. Col. 
1912. 106-109. 
' Phillips, A. G. The v:thte of meat scrap and skim milk in rations fo r layi ng pullets. 
Purdue Agr. Sta. Bul. 182. 
(3) 
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METHODS OF FEEDING 
The usua l poultry yard method of feeding was fo llowed. Prac-
tically the only difference in the method of feeding the various pens 
was in the protein concen trate o r the an ima l food given to the hens. 
In the morning a little scratch feed was sprinkl ed in th e st raw litter 
deep enough to make the fowls sc ra tch and take exercise. \t\fa ter was 
placed in clean pails and a pan of sour milk was g iven to the sam -milk 
pen. A t noon the proper amount of dry mash was measured into a 
trough, a nd durin g winter green feed was frequentl y given at the same 
time. Two or three times a week th e fowl s were indu ced to eat more 
A Part of the Experimental Flock 
of the mash by mix ing the dry mash with water o r with milk in the 
case of the sour-milk pen. This wet mash was fed at th e rate of a 
handful for every four birds. At night the scra tch feed was given again 
and the birds were a ll owed to eat a ll they would so that they might go 
roost with full crops. The purpose of thi s method of feed ing was to 
keep the hens busy all clay, to keep their appetites keen, and ye t to give 
them all the feed they would use. l:<'eeding a small n,mount of the 
scratch feed in the morning encouraged the hens to eat more of the 
mash. An attempt was made to get them to consume about ha lf as 
much of the m ash as they did of the g rain or sc ratch feed. G rit and 
oyster shell were kept before the hens at a ll times. 
COST, RESULTS, AND PROFIT 
Cost of feed.-The prices paid fo r feed will vary, of course, in 
different counties, in different sta tes, and fro m yea r to year, but the 
pri ces quoted by a local mill <Lre probably fairly rep resentati ve of Mis-
souri for 1915. E ven if th ey should be a littl e too hi gh or a littl e too 
low to show the profitable cost in the reader's locality, they wi ll enable 
him to compa re the cost of egg production on no-meat, .meat-scrap, 
and sour-milk rations. 
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TAIILJ·: 1.-· SII~ I MARY OF Exl'EIU MEN'l' vVrrH TIIREE Twi::NTY - I• IVE- BIRD PENS 
oF vVmTE LE<ai onN Pu1.u::-rs 
November 1, 191 '1-0ctobcr 31, 1915 
Beef 
scrap 
No 
meat 
Sour 
milk 
-~-------------
G rain, pounds .... . . . . . . . . . .. . . .. . ... .. ....... . 109S.O 1095.0 956.0 
Mash, pound s .. . ... .... .......... .. ..... . .... . 422.0 429.0 446.0 
Total pound s (meat foods excl ud ed ) .. . . . . 1410.0 1524 .0 1402.0 
Total pound s mt:al foods .. ......... . .... . .... . 105.0 2200.0 
Averag-e pounds of fo od per lien per year ... . 56.4 60.9 56.08 
Pounds meat foods per li en per year .. . . ...... . 4.2 88.0 
Average cos t per hen pl' r yea r, d o llar ~ .. .. . . .. . 1.026 .956 1.05 
Eg-gs pe r heu .. .... . . . . ... .. .... .. . . .. .. .. . . . . 107.0 55.0 131.0 
Profit per lien, dollars .. . ... . . . . ............. . .79 -.04' l.l3 
Eggs laid ..... . . .. . .. . ... .. . .... .. ........... . 266'J .O 1373.0 3275.0 
Cost (total), d oll ars .... .. ................. .. . 25.68 23.90 26.32 
Corn, pound s ..... . . . . ....... .... . ..... . . . . 730.0 730.0 638.0 
Cost, do ll ar s' ....... . .. . . ... . ........ . 11.68 11.68 10.21 
Wheat, pounds .. ..... .. . .. . .... .... .. . . . . . 365.0 365.0 318.0 
Cost, dollars' ..... ..... .... . ... ....... . 6.08 6.08 5.30 
Bran, pound ~ . .. . .. . . .. . ..... . ... ........ . 105.0 143.0 149.0 
Cost, dollars' ............. . . . . . ... .... . . 1 1.26 1.71 1.79 
Shorts, !lOtlllds . . . ....... • . , ... ........... . 105.0 143.0 149.0 
Cost, dollars' ... . . . ... . . .. .... .... · . . . . 1.47 2.00 2.09 
Corn mea l, pound s . . .. ..... . . .. . .. . ... .. . . 105.0 143.0 149.0 
Cost,_ dollar s' .......•. . ...... . . . ..... . 1.78 2.43 2.53 
Meat scrap, pounds .......... .. .... . ...... . 105.0 
Cost, dollars' ..... ... . ........ .. .. .. . . 3.41 
Sour milk, pounds . ................... .. . . 2200.0 
Cost, dollars' . . . . .. .. .. ..... . .... . .. .. . 4.40 
Value of eggs (20c. a doz.), dollars ........... . 44.46 22.90 54.58 
Profit in dollars . ....... .. ... . .. . .. . ... . ... . . . 19.78 - 1.00' 28.26 
Feed to produ ce a pound of eggs, pounds . .. . . . 4.55 8.88 3.42 
Food cost of a dozen eg-gs, dollars ... . ......... . 0.122 0.222 0.10 
1Thc minu s sign (- ) indi ca tes a loss . 
'The cost o( the feed is bn~ed on th e tJU otations of a local mill nt the following 
rate: Whea t, $1. 66 per 100 pounds ; com, $1.60 per 100 pounds; bran, $1.20 pet· 100 
pounds; corn meal, $1.70 per 100 ·pounds ; shorl s, $1.40 per 100 pounds ; mcnt scrap, $3.25 
r cr 100 ]lounds ; so11r milk, $0.20 pe t· J 00 rounds. 
Eggs laid.-During the first test, the twenty-five hens in the no-
meat pen laid 1373 eggs or an average of 55 per hen for the year. The 
hens feel meat laid an average of 107 eggs apiece or almost twice as 
many as the no-meat hens; and the sour-milk hens averaged 131 eggs 
apiece, or almost two and a half as many as the .tro-meat hens. 
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TAllLE 2.-SUMMAllY OF EXPERIMENT WITH THREI~ T EN-BIRD PENS OF WHITE 
LEGHORN l-IENS 
November 1, 1915-0ctober 31, 1916 
Grain, pounds ...... . . .. .. .. ... .............. . . 
Mash, pounds ...... .. ....... . ...... . ... . .. . .. . 
Total pounds (meat excluded) ............... . 
Total pounds meat or milk .. ....... . .. . ..... . 
Average pounds food per hen per year ........ . 
Pound s meat food per hen per year . ... . .. . .. . 
Average feed cost per hen per year ....... .. . 
Eggs per hen . ... ..... .. ......... . .......... . . 
Profit per hen, dollars . ............... . ... . .. . 
Eggs laid .............. .. . . .. .... . .. .. ... .. .. . 
Cost (total) dollars .... ........ . . ..... ... ... . 
Corn, pounds ..... ...... ... . . .. . ... . ..... . 
Cost, dollars .... . . .............. . ... . . 
Wheat, pounds .. ....... .. ..... . . . ........ . 
Cost, dollars ......... . ....... . .. . ... . . 
Bran, pounds ...... .. ...... . ............. . 
Cost, dollars ................... . .... . . 
Shorts, pounds ... . .. . . .. . ....... . ... .. . . . 
Cost, dollars . ........................ . 
Corn meal, pounds .. ......... . . .. . ....... . 
Cost, dollars ........... ... . .... ... .. . . 
Meat scrap, pounds ...... . .. . ... ..... . ... . 
Cost, dollars .................... . .. . . . 
Sour milk, pounds ............ . .......... . 
Cost, dollars . . ................... . ... . 
Value of eggs, (20c. a doz.), dollars ..... .. .... . 
Pounds of feed to produce a pound of eggs ... . 
Food cost of dooen eggs, doll ars .... .... ..... . 
1Includes meat scrap. 
'Does not include milk. 
Beef 
scrap 
491.0 
207.0 
646.0 
52.0 
65.5' 
5.0 
1.13 
133.6 
1.04 
1336.0 
11.84 
328.0 
5.25 
164.0 
2.72 
52.0 
.62 
52.0 
.73 
52.0 
.83 
52.0 
1.69 
22.27 
4.01 
0.106 
No 
meat 
or 
milk 
470.0 
209.0 
679.0 
. . ... . . 
64.6 
1.00 
59.7 
-.05 
597.0 
10.56 
314.0 
5.02 
157.0 
2.60 
70.0 
.84 
70.0 
.98 
70.0 
1.12 
9.95 
9.0 
0.21 
Sour 
milk 
458.0 
197.0 
655.0 
880.0 
62.4' 
83.8 
1.14 
126.9 
.924 
1269.0 
11.91 
305.0 
4.88 
153.0 
2.54 
66.0 
.79 
66.0 
.92 
66.0 
1.02 
880.0 
1.76 
21.15 
4.1' 
0.11 2 
During the second test the ten hens in the no-meat or milk pen 
laid 597 eggs, or an average of 59.7 eggs, per hen for the year. The 
hens fed meat scrap laid 1336 eggs, or almost two and one-fourth times 
as many, while those fed milk laid 1269 or 126.9 eggs apiece. 
Profits~-Examination of profits returned shows that it is poor 
economy not to feed either meat scrap or sour milk to laying hens. 
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Table 1 shows .that the fowls fed no meat or milk laid only 55 eggs 
per hen at a food cost of $0.956. With eggs at twen~y cents a dozen 
they returned $0.916. In other words, the poultryman gave his work 
for nothing and paid four cents more for the feed than the eggs re-
Interior o[ Ihe Feeding Pens 
turned in cash. The hens fed meat scrap iaid 107 eggs per hen and 
returned a profit per bird of $0.79 altho the feed they ate cost $0.07 
more per hen. The hens fed so ur milk laid 131 eggs per hen; and 
with mi lk at $0.20 a hundred pounds, they returned a profit of $1.13 
per bird or a profit of more than 100 per cent. 
Table 2 shows that the no-meat or milk pen laid 59.7 eggs per hen 
at a food cost per hen of $1.00. In other words, the eggs cost $0.21 a 
dozen. If the eggs had sold at $0.20 a dozen the loss per hen would 
have been $0.05. The hens fed meat scrap laid 133.6 eggs at a food 
cost of $0.106 per dozen. In other words, the hens returned a profit of 
$1.04 per bird. The hens fed milk averaged 126.9 eggs at a food cost 
of $0.112 a dozen. They returned a profit of $0.924 per hen . There: 
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is no doubt that the meat sc rap and sour milk are ,:esponsible for the 
grea t increase in the nu.mber of eggs lai d. 
TAllLE 3.-SUMMAIIY OF Ex t•i;Ri~IEN 'J'S vVrrH :M EAT SeRA!' 'ANIJ So u R MILK 
No meat or milk Sour milk 
_j Meat sc rap ~  2nd yr. L.-:.~ - -~.:- : -~~d_:_r:~~- 1s t yr., 2nd yr.:_~ 
Total lbs. , I I 
mea t foods 
excluded 
Tota l lbs., 
meat or 
mi lk 
Av. cost per 
hen per yr. 
dollars .... 
Eggs per 
sr.. 1 
4. 2 
1.026 
60 .5 SH. •I 60 .'! 64.(o 
5.0 4.6 
1.13 1.0 78 0.956 1.00 
hen .......... 107.0 133 .6 120.3 55.0 59 .7 
Profit per 
hcn,d oll ars 0.79 1.04 0.9 15 - .04' - .05 ' 
Feed to pro· 
duce a lb. 
of eggs, lbs. 4.5 4.0 4.25' H.H8 0.0 
Food cost of 
doz. of eggs 
dollars .... 0.122 0.1 06 0.114 0 .222 0.2 1 
62.7 56.0 62 .'1 59.2 
88.0 83 .0 86.0 
0.978 !.OS 1.14 I .095 
57.3 131.0 126.9 129.0 
- .0451 1.13 0.092 1.024 
8.94' 3.42 4 . 1 3. 76' 
0.215 0.10 ll. 11 2 0.106 
_ __ __;,, ____________ :...._ __ 
1 Loss, no meat or milk pens. 
'The foregoing table shows tl~:~t it required an av e rage of 4.25 pounds of feed to pro· 
ducc a pound of e ggs in th e mca t-scrall pe n i 8.94 in the no-meat or mi lk pen, and 3.76 in 
the sour-milk pe n. The co mputati on!'i arc unfair to the meat-scrap pe n because th e meat 
scrap is· included and th e sour milk jg not in clud ed. By excludin g th e meat sc rap the 
amount of feed required to produce a pound o f eggs in th e meat-scrap pen would he 3.9 
pounds. The Iced cost per dozen eggs also gives a fair comparison. 
OIL MEAL, GLUTEN MEAL AND COTTONSEED MEAL 
Different stations have compared the va lue of protein concen-
trates of vegetables origin with protein concentrates of animal origin. 
Resu lts of these comparisons, together with similar tests by the Mis-
souri Station, are given . 
In Bulletin 171 of the New York experiment station on "What 
Grains Lack as Poultry Food," Wheeler shows that rations made up 
of "grains alone, (even with the same nutritive ratio) required more 
dry matter in the food for each pound of gain, than did one corre-
sponding lot fed on a ration composed in part of animal meal. T he 
same held true with the four lots of laying hens compared. The aver-
age for hens was nearly one-fourth (23<J"o) more food for each pound 
of eggs than on an an imal meal ration ." 
ii!EAT SCRAP ANJl SOUl< i\IJ.LK FOI~ !•;(.;(.; I'RODUCTJON 9 
"Laying hens U!Jon, a ration made eq ual in minera l matter, pro-
duced as great weight of eggs as upon the animal mea l ration for most 
of the time but began to show a sligh t advantage for the animal food 
toward the end of the thirty weeks." 
Conclusions point "toward the superiority of rations containing 
anima l food over those made up of grain alone. \1Vhen a bone ash 
~upp l ement is used, the advantage disappears." 
Morrison in Missi ss ippi experiment station Bulletin 162 conclud-
,ccl "tha t so far as can be determined, the general condit ion of the cot-
tonseed meal feel fow ls seems just as good as the condition of those 
feel beef sc rap, and that hens feel cottonseed mea l wi ll prod uce eggs 
when eggs are highest in price." · 
The general tone of the bu ll etin is to show the superiority of cot-
tonseed n1 ea l over beef scrap. 
Two tests out of three were in favor of cottonseed meal: 
Pl.!n A- Mash 10% cottonseed meal .... 114 dozen .... . .... $0.1059 cost per cloz 
PenB- Nt:ash 5% bee[ scrap .. . ..... 90 7/12 dozen .13 
Pen C-Mash 22% cottonseed meal .... 111 S/6 .088 
PenD-Mash l1% bed scrap ........ 16R 7/ 12 .067 
PenE-Mash1 5%cottonsced meal .... l21 1/2 .083 
Pen :F- Mash 7.S% beef sc rap .... .... 98 2;:1 .11 4 
All cottonseed meal ... ..... .......... 346 11 / 12 dozen 
All beef scrap .. ................ .. ... 347 10/ 12 
No record is given of the number of hens used so that it is im-
possib le to judge the production. The experiment ran from J anuary 
1 to June 30. T he cheapest eggs came from the pen which was fed a 
mash coi1sisti ng of 11% beef scrap. 
Bulletin 112, Oklahoma experiment station, reports feedi ng rations 
cont(\ ining cottonseed meal. The authors conclude: "As a feed for 
egg production and not considering the effect on hatchability, beef 
scrap is superior to cotton seed meal and more than makes up the great-
er cost by apparently causing greater prbduction." There appeared to 
be a sli ght advantage in hatchability (3.7%) in favor oi the cottonseed 
meal feel hens. 
Clayton of the Mississippi experiment station in Bulletin 175, 
·"Cottonseed Meal a Good Feed for Laying Hens" shows the fo llowing: 
Pen A-Mash 11% cotton seed meal ... . ..... 249 eggs . .. ... 27.6 eggs per hen 
Pen S-Mash 50% beef scrap ............... 174 eggs ...... 17 
Pen K-Masb 22% cottonseed meal .. ........ 396 eggs ...... 30.5 
PenD-Mash 11 % beef scrap ... . . .......... 200 eggs ...... 29 
In pen D there were only seven hens while Pen K had twice that 
number . In pen D it is noted that during the first three months only 
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7 eggs were produced, or only 3 ~ per cent of the entire production. ln 
lhe corresponding pen K, 25 per cent were laid during the first three 
months. During the las t three months when the beef-scrap pen had 
started to lay, the seven hens laid 193 eggs or an average of 27.6 eggs 
while in the cottonseed-meal pen thirteen hens laid 281 eggs or 21.6 
eggs apiece. The experiment ran from October 1 to March 31, or six 
m onths. The egg production per hen was cor respondingly low. It is 
regretted that the experiment did not continue over a longer period. 
T he bull etin recommends tha t the ,mash contain 25 pe1· cent co ttonseed 
meal. 
Hare, in agricultural extension Bulletin 16, Clemson College, 
So uth Carolina, suggests using a mash containing one-s ix th co ttonseed 
meal and one-six th cowpea meal. 
Not all experiment station s report favorably on the use of cotton-
seed meal. 
Vvaite, of the Maryland experiment station, in the Journal of the 
American Assoc iation of In structors and Investigators in Poultry Hu~-
bandry, reports using three different rations: · 
Pen 3- 10.67% cottonseed meal ... . . .. . .... .. ... .. . ... 214 eggs 
P en 4- 18.00% glu ten feed .. . . . ..... . ...... . ........ 370 " 
Pen 7- 2.67% co ttonseed meal . .... . . . .. . ..... . . } 
1.78% beef sc t·ap . . .. . ....... - .. - ·. - - · · · 605 " 
3.56% soybean meal .. . . .. .. .. . .... .. . . . 
4.45% gluten meal .. .. ... . ..... . . ...... . 
There were 40 hens in each lot. The test ran from December 1 to Feb-
ruary 28. 
Dm:ing February every bird in Pen 3, if not actually sick, was in 
such bad condition that it was deemed necessary to change the ration. 
· Lewis, in Vol. III, No. 4 Journal of the American Association of 
Instructors and Investigators in Poultry Husbandry, reports feeding 
five pens of fowls over a period of two years. In this experiment, 
various protein concentrates of vegetable origin were compared with 
beef scrap; this was the only difference in the rations. 
Pen 42--Bee£ scrap ..... . .. . ... .. . . 
P en 43- Soybean meal .... .. .. . . . . . . 
Pen 46-Gluten meal .... ... .... . . .- . 
P en 47-0il meal ....... . . . .. .... . . 
Pen 48--Cottonseed meal . .... . .... . . 
P~r cent 
production 
1st yca t· 
32.3 
12.3 
10.7 
6.54 
9.4 
Pl!r cent 
production 
2nd year 
24.17 
21.68 
17.67 
17.05 
14.55 
Per cent 
Mor tality 1 
12 
26 
24 
32 
32 
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In cone! usion, Mr. Lewis states that meat scrap proved to be the 
most efficient, nearly doubling the nex t highest pen, the soybean meal. 
The mortality was less in the beef pens and highest in the oil meal 
and cottonseed meal pens. 
Concerning oi l meal, Payne, in Vol. III, No. 3, Journal of the 
American Association of Instructors and Investigators in Poultry 
Husbandry, says that lin seed meal was not palatable, but that gluten 
feed was palatable. 
AT THE UNIVERSITY OF MISSOURI 
Similar tests were made in which the method of feeding was sim-
il ar to that already described under the meat-scrap and sour-milk ex-
periments. T he grain ra tions were the same. T he only difference in 
TABLE 4.- R ESU LTS OF THillcl:: T EN - BIRD rEN S OF ·wurm LieGHOllN HENS 
November 1, 191 5 to October 31, 1916 
-·- ---
Oil r; lu tcll I Collon"ccd Meal Meal Meal 
- ------Grain, pounds . . .. .... ... .... .... . .. ..... . 460.0 464.0 446.0 
Mash, pound s ............ ... .. . ......... . 169.0 194.0 180.0 
Total pounds ..... ... ....... . ............ . 629.0 6S8.0 626.0 
Average pound s food per hen per yea r ... . 59.9 62.6 59.6 
Average cost lJ CI' hen per yea r, doll ars .... . 0.% 1.00 0.958 
Eggs per hen ................. . .. . . ... ... . 64.9 63.8 66.0 
P rofit per hen, dollars .... . .. .. ... .. . .... . 0.1 2 0.06 0.14 
Eggs . . .... . .... . . .. .. . ........ . .. ..... .. . 649.0 <i38.0 660.0 
Cost (total ) dollars ... . .. . ..... . .. . ... . .. . 10.ll 10.49 10.24 
Corn, pound s ..... . . . ... . . . . .. . .... . . . 306.0 309.0 297.0 
Cost, dollars ....... ............ . . . 4.90 4.94 4.75 
Wheat, pounds .......... ......... . .. . 153.0 155.0 149.0 
Cost, dollars ........ . .... .. ... .. . 2.54 2.57 2.47 
Bran, pounds ....... . .. ... ........ . . . 42.25 48.50 45.0 
Cost, do llars .......... . ...... .. . . . 0.51 0.58 0.54 
Shorts, pounds ....... ... . ..... .. .. .. . 42.25 48.50 45.0 
Cost, dollars . .. . ...... . .. ........ . 0.59 0.68 0.63 
Corn meal, pounds . .. . .. ... ..... . .. .. . 42.25 48.50 45.0 
Cost, doll ars ............... . ..... . 0.72 0.82 0.77 
Oil meal, pounds ....... . . . ..... . .. .. . 42.25 .. . .. . .. . ' . . .. .. .. 
Cost, dollars . .. .. . . . .. . . .. .. . .... . 0.85 0 •••••••• ••••• 0 •• • 
Gluten meal, pounds . . .... .. ... . ..... . ... . . . . .. 48.5 . . .. ... . . 
Cost, dollars . ... ... ... ......... . . . ......... 0.90 . . . . . . . . . 
Cottonseed meal, pounds .... . ....... . ........ . . . . . . . . .. 45.0 
Cost, dollars . . .. ....... .. ...... . . ..... . . .. .. . . . . . . . 1.08 
Food to produce a pound of eggs, pounds . . 7.67 8.25 7.67 
Value of eggs, (20c. a doz.), dollars . . .. . . 10.82 10.63 11.00 
Food cost of a dozen eggs, dollars . .. .. . . . 0.18 0.19 0.196 
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the feed was the kind of protein concenlrate u ~ed. The three mashes 
were composed of equal parts by weight of th e fo ll owing ingredients: 
Bran .. . . .. . . . .. . Bran . . . . . . . . . . . . B ran ............ 1 
Shorls ..... . .... . Shorts . . . . . . . . . . . Shorts .. . .. ..... . 
Corn meal ... .... . Corn meal . .. ..... 1 Co rn meal .. . . . .. . 
O il mea l . .... . . . Glulen meal . . . . . . Cottonseed meal .. . 
Table -J. shcms th e results of the tesl. 
TABLE ~.-Su ~ 1 .\1 ,\ R\' OF Co ,\II'AH I SOI' OF SouR ,\•I ILK AN I! lvl E.\'1' Se llA I' WnH 011. 
ME,,L, GLUTEN MEAL AN IJ CorroNSEEIJ 'MEA L. BA STS OF ON 1·: HEN T'ER YEAH . 
Rati on I Po und s I Feed I I F ee d t. o prod uce h ·l·d cos t EgMs '! Pro fit I pound of cggg 
; Jh!r hen 
.-----·-,----- -------- ,_ ______ ---- -
Mea t scrap .. . ..... . . . 58.4 ~ 1 .078 120.3 $0.9 15 ·+.25' 
Sour mi lk ... .. .. . .. . 59.0 1.09.1 129.0 I 1.02 4.76' 
O il meal .... ... . . . . .. . .'i9.9 0.96 64.9 0.12 7.0 
Glu ten mea l .... .. , .. . . 62.6 1.00 63.8 0.06 8.25 
Cot tonseed mcn l 59.0 0.958 66.0 0.14 7.6 
No ba s;ll prote in ... .. . o2.7 1.00 57.3 - 0.045 8.94 
- ------------------ - ·----·---··· --·-----
tlncludes ml!i\ 1. 
~·noes nnt in clud r milk . 
From the tests it appea r~ that the add ition of prote in concentrates 
of vegetab le orig in , such as oil meal, gluten meal and cottonseed meal, 
to a ration has but li tt le influence on egg product ion. \iV here sour 
milk or mea t sc rap was used the product ion was very nearly doub le, 
and while the cost of the ration was increased from 9 to 13 cents per 
hen per year, the extra profit paid for thi s ten fo ld. The oi l meal 
mash was not consumed in as large quantities as the other mashes, in-
dicating that the hens did not relish this as much as they did the other 
mashes. 
DIFFERENT PROTEINS ALONE AND IN COMBINATIONS 
Another series of experiments was conducted from November 1, 
191 6 to October 31, 1917 in which meat scrap, co ttonseed meal and 
gluten meal a lone and in combinations supplied the basal protein. 
Ten pens of vVh ite Leghorn yearling hen s, ten bird s to the pen, 
of sim ilar age and breeding were used in the work. All pen s were fed 
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a plain mash consisting of eq ual parts by weights of bran, shorts and 
corn m ea l. This plain mash in nine of the pens was supplemented hy 
a basal protein concentrate or a combination of protein bases. The 
mashes were so mixed that the actua l protein content in each was 
identical. The tenth pen (check pen) received the plain mash on ly. 
l'ol lowing were the mashes used: 
( I ) 
Basal Protein-All 1\•l'eat· Scrap 
Bran . . . . . . . . . . . . . . . . . . . . 2.2 pounds 
Shor ts ........... , . . . . . . 2.2 pounds 
Cornmeal . . . . . . . . . . . . . . . 2.2 pounds 
Meat scrap .............. 3.4 pounds 
(2) 
Basa l Prolrill- 2/3 Meal Sc rap 
1 /~ Cottonseed Mea l 
Bran ........ . . . ......... 2.2 pounds 
Shorts ............. .. ... . 2.2 pounds 
Corn meal .... . , . .. . ... ... 2.2 ponnd s 
Meal scrap . . . . . . . 2.26 pounds 
Collonseed mra l .... . .... 2.0 pounds 
(3) 
Basa l Prot.cin- l /3 Meat Scrap 
2/3 Cottomced :Meal 
Bran . . . . . . . . . . . . . 2.2 pounds 
Shorts ...... . .. : . .. ... ... 2.2 pounds 
Cornmea l ..... , . . .... , . . 2.2 pounds 
Meal sc rap . .... .. .... .. . 1.13pou nd s 
Cottonseed mea l . . . . . . . . 4.02 pounds 
(4) 
l:la sal l 'rnJc in- All Cotton seed Meal 
Bran . ...... . ............ 2.2 pounds 
S horts ..... , ........ , . . . 2.2 pounds 
Co rnmeal . . . . . . . . 2.2 pounds 
Cottonseed mea l . .. . ..... 6.03 ponnds 
(5) 
lb s:d l'rotei n- All Cot tonseed Meal 
Pin s .'i% Bone Ash 
Bran .... . ....... .. .. . ... 2.2 pounds 
S hor ts .... . .......... , .. 2.2 pounds 
Co rnm ea l ....... ... .. ... . 2.2 pounds 
Cottonseed mea l . . .. .. ... 6.02 pounds 
Hone meal . . . . . . . . . . . . . . .66 pounds 
(6) 
Basal Prot:cin-2/3 Meat Scrap 
l/3 Gluten Meal 
Bran . . .. , .. . ............ 2.2 pounds 
Shorts ..... . . , , , . . . . . . . . 2.2 pounds 
Cornmeal .......... , ..... 2.2 pounds 
Meat scrap ... . .......... 2.27 pounds 
Gluten meal .. .. . .. .. , ... 2.51 pounds 
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(7) 
Basal Protein-1/3 Meat Scrap 
2/3 Glu ten Meal 
Bran .... . .. . .. . ... . ... . . 2.2 pounds 
Shorts . . . . . . . . . . . . . . . . . . 2.2 pounds 
Cornmea l . . . . . . . . . . . . . 2.2 pounds 
Meat scrap . . . . . . . . . . . . . 1.13 pounds 
Glt1 ten mea l . . . . . . . . . . 5.03 pound s 
(8) 
Basal P rotein-All Glute-n Mea l 
Bran . . . . . . . . . . 2.2 pound s 
Shorts . . . . . . . . . . . . . . . . . 2.2 pound s 
Co rnm eal 
l; lnten meal . . 
2.2 pou nd s 
7.54 pou nd s 
(9) 
Basal P rotein- All Gluten Meal 
P lus 5% Bone Ash 
Bran .. ........ . .. 2.2 pounds 
S horts . . . . . . . . . . . . . . . . . . 2.2 pounds 
Cornm ea l . . . . . . . . . . . . . . . . 2.2 pound s 
Gluten mea l .. . .. ... . ... . 7.54 pounds 
Bone mea l . . . .74 pound s 
Check Pen-N 
Bran 
Shorts 
Co rnm ea l .. 
(10 
Basa l P rotein 
2.2 pou nd s 
2.2 pounds 
2.2 pound s 
TAULE 6.-RESUL'l'S OF TEN-BIRD PENS OF WHITE L!cG HORN l-IENS 
November 1, 191 6 to October 31, 1917 
I 
1 
I 
2 
I' 
3 ' 4 
I I 6 I l I 9 I 10 I P e n No ....... ................ .. 
Gr;:.t in ..... ............. ............. . 4o8.7 <125 .8 4-13.0 433 .4 443.9 '143.9 450.G '147.7 3R3 .8 450.6 
Mash ................ ............... . 248 .2 2Jfi.5 198.7 2~0-~ 226 .R 2 15.7 2 18.1 228.8 248. 1 176.8 
Tota l fe ed .......... ............. . 71 0 . ~ r.G2 .3 64 1. 7 (,3 <1. 2 r. 7n. 7 G59 .6 609 .0 ()76.5 63 1.9 627.4 
Eggs ...... ............. ............. .. t:Hi 127.\ 979 I 5% RH l OoR 11 52 SRR 'l29 63 7 
Pound s f('c cl to prorlu cc: 1 
Jl OUll d cg-g:.i 
··· ·····--·-····· ··· 
-1. 2 ·1.1 5.2 s .5 I G.4 I 4.0 1 4.G 9.2 5. 4 7.8 Grnin COS I, d oll ars ........ 12.'JR 11. 79 12.27 11.99 12.30 1 12.:10 12.'1 7 12.<10 10.63 12.47 
M''-' " COS l , dol lars .. ........ 7.7-1 (,_S(, 5.22 4 .Sil 5.GR 1 (,_27 5.9.1 5.95 o.63 3.80 Incom e , dol lo.-, .. ...... .. .... ~~.GR 3 1.88 24 .<17 14.00 20.85 2 r; _7o 2H. 80 1'1.70 2~ . 2~ 15.9~ 
Profit, do ll ars 13.96 13.5~ 6.98 2.87 8 .1 3 10.38 5.97 
Loss, do ll ars 
··--················ 
2. 17 3.65 0.34 
Feed cos t ' is hascd upon I he fo ll owing f! ll Ota t io ns pe r 100 pou nd s : B .-an , $1.80; shorts, 
$2. 10; co rnm ea l, $2.55 ; meat sc rap, $5 .00; g- lu te n mea l, $3 .00; cotto nseed meat, $2.75; bone 
mea l, $4.00; wh eat, $3 .50; corn , $2.40. T he price of eggs is fig u.-ed a t 30 cents pe r 
doze n. 
REVIEW OF 1916-I7 EXPERIMENTS 
1. The five pens receiving meat scrap in the dry mash showed 
a higher egg production than the five pens not receiving it. 
2. Pen 1, receiving a basal protein consisting entirely of meat 
scrap, produced the greatest number of eggs. This mash was compos-
ed of 34 per cent meat scrap, a grea ter amoun t than . had been used 
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heretofore in the feeding tests. The total production, 134.7 eggs per 
bird, was approx imately the same as had been previously obtained 
with a 25 per cent meat scrap mash. (See Table 2.) Apparently 
the use of this 9 per cent additional meat scrap was not econom ical. 
3. Pen 2, receiving two-thirds meat scrap and one-third co tton-
seed meal in basal protein, was the most profitable pen on the experi-
ment. They returned a profit of $1.35 per bird. T he total production , 
however, was 7 eggs per bird fewer than in the a ll meat-scrap pen. 
There is no evidence that the good results obtained in thi s instance 
were clue to the cottonseed meal. It would seem that the efficiency 
of the mash was a resu lt of the larger amount of animal protein 
present. T his is verified by th e results obtained in the case of Pen 3 
where two-thirds of the basa l prote in wa s cottonseed meal. A 70 
cent profit per bird was relurned, which does not represent economi-
cal feeding practice. 
4. Opposite results were obt<Jined when gluten meal was used in 
combinations. with the meat scrap. (Pens 7 and 6) The t:wo-Lhirds 
gluten-meal pen produced 115.2 egg·s per bird and the one-third gluten 
106.8 per bird. 
5. Negative resu I Ls were obta ined in the use of cottonseed meal 
:.tnd gluten meal a lone (Pens 4 and R) as protein ba ses. There was a 
loss of 22 cents and 37 cents per bird respec tively in the two pens 
while the egg production in each case w;1s less than one-half that of 
either Pen 1 nr Pen 2. Furthermore, the pmduction curves of these 
two pens were quite irregular as compared with Pen 1. It is striking 
that the production of the. glu ten-meal pen was even less than that of 
the check pen. 
6. The addition of bone meal, equivalent to 5 per cent of the 
mash (Pens 5 and 9), to all-cottonseed-meal and all-gluten-meal bases 
evidently exerted a favorable effect on egg production. There was an 
increase of 238 eggs in the first instance and 341 eggs in the latter 
over the respective co ttonseed-.meal and gluten-meal pens not receiv-
ing it. (Pens 4 and 8.) 
f~~s could be observed the hens in all pens were in per-
~~· ~~~.1th thruout the experiment with vegetable protein. 8. No deleterious effects, other than a slight coloration of the 
egg yoib, weJ.e noted in the use of cottonseed meal. 
16 J\HSSO UJU AGRICULT URA L EXPERIMEN T STATION llULLETlN ISS 
CONCLUSIONS 
1. Meat sc rap and sour milk a re the mos t economi cal sources 
of protein fo r laying hens. 
2. It is poo r economy not t·o furn ish th e lay ing hen a protein 
concen trate of animal origin . 
3. Vegetable proteins alone cannot be fed economi ca ll y . 
4. T he producti on of birds w hi ch a re feel animal food ts mo re 
uni for m than that of those whi ch do not rece.ive it. 
S. T wenty-five per cen t meat scrap is a suff icien t amoun t nf 
a nima l food in a dry mash . 
6. Meat scrap in combina tio n w ith cottonseed rnea l gave sa ti s-
factory resul ts when the .meat sc rap consti tu ted two- third s o f th e 
p rotein base. 
7. Meat sc rap in combi nation with glu ten mea l g-ave satisfacto ry 
results when the meat scrap consti tu ted o ne- thi rd of th e protein base. 
8. Th ere is no ev idence th at vegeta bl e prote in s, alone o r in 
co mbina ti ons with ani ma l food, in crease egg prod uction. 
9. T he additi on of bqne mea l equi va lent to 5 per cent o f th e 
mash seems to in crease egg product ion ma teri a ll y when cottonseed 
meal o r gluten meal is use l as a p rote in base. 
10. O ne pound o f eggs can be prnclucecl with eve ry four pounds 
o f feed if th e proper ra tion is feel. 
11. According to these tests, 100 pound s of sour milk is worth 
S.4 pound s of meat scrap . 
